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ENTERED 



<110> APPLICANT: FULTON, CHANDLER 

LAI, ELAINE Y . 
<120> TITLE OF INVENTION 

THERAPIES 
<130> FILE REFERENCE: 073442-0301 
<140> CURRENT APPLICATION NUMBER: 09/675,509 
<141> CURRENT FILING DATE: 2000-09-29 
<150> PRIOR APPLICATION NUMBER: 60/052,377 
PRIOR FILING DATE 
PRIOR APPLICATION 
PRIOR FILING DATE 
PRIOR APPLICATION 
PRIOR FILING DATE: 



THIAMINASES AND THIAMINASE GENES FOR USE IN APOPTOTIC 



<151> 
<150> 
<151> 
<150> 
<151> 
<160> 



: 1997-07-11 

NUMBER: 60/087,526 
: 1998-06-01 

NUMBER: 60/156,952 
1999-09-29 



NUMBER OF SEQ ID NOS : 23 
<170> SOFTWARE: Patentln Ver. 2.1 
<210> SEQ ID NO: 1 
<211> LENGTH: 3078 
<212> TYPE: DNA 

<213> ORGANISM: Naegleria gruberi 
<4 00> SEQUENCE: 1 

atgtccactc aaccaaagac actcactgtt ggtctcttcc catatcttcc ttcttggaat 
gaaaatggca acgaagttaa att'gatcaat ttgatcaagg atgttttgcc aactcaggtt 
tccggatata atatcgaata taccgaattt gattgttaca gtgatgctag tcttcaaagt 
cttccagatg ttttctcaac tgatagcatt ttccttccat atcttgtttc tttgggtggt 
gtcaagagtt tggatgaatc attggttcgt ggtgttactg gtgatttgca tagttttgtt 
tcctcaagtg cctctgtcaa tggttccgtt tatggtttcc cacaatactt gtgctcaaac 
tttttattgt cctcaccaaa tggtactcaa caagcatctt cccttttaga attggctcaa 
aaggttggtt atgaacaaat tgtttatcca gatgttgcct cttctagttc tttcacagtt 
ttcggattgt atcaacaatt actccaatca tcatcatcag ctgcagttga tatcaaggcc 
tctgatcttc cacaatctgg tgaccaagtc aacaaggata tcactcaaaa atatagaacc 
attttggatt caacagttgt tgcctctcaa agagaatata ttaactctgt aaagcaaggt 
aaaccaattt caaactacta tgtcggatat agtgaaagta tgtgtgaaat taaggatatc 



45 atcagagatc aacaatacaa tgttcaactc attggtacct ctgataagcc atacgtttat 
4 6 actgatgttt tggctttgaa ttccaatttg tgtgatgaaa agcaaaaggt tgctgttgaa 
47 gttatcaaga atttattgac taatacttta gttttggact tgttgggtct cggattaact 
4 8 ctcccagcca acaagaatgg tattgctcat ttggctaaat catcaaactt ttatgctcaa 
4 9 ttgagccaac aattcgatgc caaggaaagt gaagttagag ttttgagatg tgttgacttt 

50 gctaacaagg aagttaagaa ttgtgctggt gtcttgagac cattccttca acatattgct 

51 gttgctactt tgcgttgttt gactgctgac actgtcgaaa aggctaagag tggtcaccct 1140 

52 ggtatgccaa ttggtatgtc accaattgcc tatgttttgt ggaagttctt cttcaaatca 1200 

53 tctaaggatg atgtcaattg gttgaacaga gatagatttg ttttgagtaa tggtcacggt 1260 

54 tgtacattgc tttatgccat gttgcacctc actgattgta acttgagttt ggatgatctc 1320 

55 aagaatttca gaagtttgca ttccaagact cctggtcacc cagaatatgg tcacactgaa 1380 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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56 ggtgttgatg ctactactgg tccattgggt caaggtgttt gtaatgctat tggtatggct 1440 

57 ctctctgaag ctcacttggc tgctcgtttc aataaggatg gacaaaatat ctttgatcac 1500 

58 cacacctatg ttttccttgg tgatggttgt ttgatggaac gtgttgctat ggaaggtctc 1560 

59 tcatttgctg gtcaccaaaa gttgaacaag ttgattgttt tctatgatga caatagtatt 1620 

60 actattgatg gtaagactga attgaccttt actcaaaata ctccagaagt catgagaggt 1680 

61 tttggatggc acgtaattgt tgtcgacaag gctgataatg acttggttgg tattaaggaa 174 0 

62 gctattttgg aagctcacac tgttactgac aagccaatca tgatcgtttg taagactaca 1800 

63 attggttatt cctcaaaggt tcaaggtact gctaaggttc acggttctcc attgggtgct 1860 

64 gatggattga agaatttgaa ggaaacttgt ggtttcactg gtaatgattt cttccatgtt 1920 

65 ccagaaattg tcagaaagga ctttgctact gtcattaata gaaatagtga aaagctctct 1980 

66 caatggaagc aagttaaatc tgcctatgat accactcatg ctactgaatc ccaactcctc 2040 

67 caaagaatga ttaatcacga attggaaggt gatgttatgg aaaagttgcc aaaatacctc 2100 

68 gaacaaaaga agattgctac cagatctaca tctcaacaag ttttgaatgc catctatcca 2160 

69 ctcattcctt ctctcgttgg tggttcagct gacttgactc catccaactt gactgatgta 2220 

70 actggatgtc aagatttcca accaaacaat agagttggta gatatatcag atttggtgtc 2280 

71 cgtgaacatg ccatggttgc tattgccaat ggtattctct atcatggtgt tcttagaacc 2340 

72 tatgttggta cattcttgaa ctttgcttca tatgctttgg gtgctatcag attgagtgcc 2400 

73 ttgtctggtc ttccaaatat ttatgttttc actcatgaca gtattggtct tggtcaagat 2460 

74 ggtccaactc accaacctgt tgaagtttta ccaatgttga tagccattcc aaatcacatt 2520 

75 gttttcagac ctgctgatgg tagagaaacc agtggtgctt atttgtgggc tgttcaatca 2 580 

76 aagaagactc catcctcaat gattctttct cgtcaagatt tgccacaatt gactggtact 2640 

77 gatatttcaa- aggttgcttt gggtgcctat gttatccaag gtgatgctac tcctgatgtt 2700 

78 gtccttgttg gtactggttc tgaagtttcc ctcatggttg aagctgctga aaagttgaag 27 60 

79 gctaacctta aggttaacgt tgtttccatg ccaagttggg aattgtttgt tcgtcaatca 2820 

80 gaagaataca ggaagactgt cttcccagat ggtattccag ttgtcagtgc cgaagcttca 2880 

81 tcaacctttg gttggacaag ctttgctcac tatgctgttg gtatgactac tttcggtgct 2940 

82 agtgctgctg ctgaagaagt ttacaaactc ctcaagatta cctcagacaa tgttgctgaa 3000 

83 aaggccacca aattggttac caagtatggt aagcaagctc caagactcag cttgtctctt 3060 

84 gttggtgaag aactctaa 3078 

87 <210> SEQ ID^NO: 2 

88 <211> LENGTH: 1025 

89 <212> TYPE: PRT 
<213> ORGANISM: Naegleria gruberi 
<400> SEQUENCE: 2 

Met Ser Thr Gin Pro Lys Thr Leu Thr Val Gly Leu Phe Pro Tyr Leu 

15 10 15 

Pro Ser Trp Asn Glu Asn Gly Asn Glu Val Lys Leu lie Asn Leu lie 

20 25 30 

Lys Asp Val Leu Pro Thr Gin Val Ser Gly Tyr Asn lie Glu Tyr Thr 



90 
92 
93 
94 
96 
97 
99 
100 
102 
103 
105 
106 



35 



40 



45 



Glu Phe Asp Cys Tyr Ser Asp Ala Ser Leu Gin Ser Leu Pro Asp Val 



50 



55 



60 



Phe Ser Thr Asp Ser lie Phe Leu Pro Tyr Leu Val Ser Leu Gly Gly 



65 



70 



75 



80 



108 Val Lys Ser Leu Asp Glu Ser Leu Val Arg Gly Val Thr Gly Asp Leu 



109 



85 



90 



95 



111 His Ser Phe Val Ser Ser Ser Ala Ser Val Asn Gly Ser Val Tyr Gly 



112 



100 



105 



110 



114 Phe Pro Gin Tyr Leu Cys Ser Asn Phe Leu Leu Ser Ser Pro Asn Gly 
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115 






115 










120 










125 








117 


Thr 


Gin 


Gin 


Ala 


Ser 


Ser 


Leu 


Leu 


Glu 


Leu 


Ala 


Gin 


Lys 


Val 


Gly 


Tyr 


118 




130 










135 










140 










120 


Glu 


Gin 


He 


Val 


Tyr 


Pro 


Asp 


Val 


Ala 


Ser 


Ser 


Ser 


Ser 


Phe 


Thr 


Val 


121 


145 










150 










155 










160 


123 


Phe 


Gly 


Leu 


Tyr 


Gin 


Gin 


Leu 


Leu 


Gin 


Ser 


Ser 


Ser 


Ser 


Ala 


Ala 


Val 


124 










165 










170 










175 




126 


Asp 


He 


Lys 


Ala 


Ser 


Asp 


Leu 


Pro 


Gin 


Ser 


Gly 


Asp 


Gin 


Val 


Asn 


Lys 


127 








180 










185 










190 






129 


A sp 


He 


Thr 


Gin 


Lys 


Tyr 


Arg 


Thr 


He 


Leu 


Asp 


Ser 


Thr 


Val 


Val 


Ala 


130 






195 










200 










205 








132 


Ser 


Gin 


Arg 


Glu 


Tyr 


He 


Asn 


Ser 


Val 


Lys 


Gin 


Gly 


Lys 


Pro 


He 


Ser 


133 




210 










215 










220 










135 


Asn 


Tyr 


Tyr 


Val 


Gly 


Tyr 


Ser 


Glu 


Ser 


Met 


Cys 


Glu 


He 


Lys 


Asp 


He 


136 


225 










230 










235 










240 


138 


He 


Arg 


Asp 


Gin 


Gin 


Tyr 


Asn 


Val 


Gin 


Leu 


He 


Gly 


Thr 


Ser 


Asp 


Lys 


139 










245 










250 










255 




141 


Pro 


Tyr 


Val 


Tyr 


Thr 


Asp 


Val 


Leu 


Ala 


Leu 


Asn 


Ser 


Asn 


Leu 


Cys 


Asp 


142 








260 










265 










270 






144 


Glu 


Lys 


Gin 


Lys 


Val 


Ala 


Val 


Glu 


Val 


He 


Lys 


Asn 


Leu 


Leu 


Thr 


Asn 


145 






275 










280 










285 








147 


Thr 


Leu 


Val 


Leu 


Asp 


Leu 


Leu 


Gly 


Leu 


Gly 


Leu 


Thr 


Leu 


Pro 


Ala 


Asn 


148 




290 










295 










300 










150 


Lys 


Asn 


Gly 


lie 


Ala 


His 


Leu 


Ala 


Lys 


Ser 


Ser 


Asn 


Phe 


Tyr 


Ala 


Gin 


151 


305 










310 










315 










320 


153 


Leu 


Ser 


Gin 


Gin 


Phe 


Asp 


Ala 


Lys 


Glu 


Ser 


Glu 


Val 


Arg 


Val 


Leu 


Arg 


154 










325 










330 










335 




156 


Cys 


Val 


Asp 


Phe 


Ala 


Asn 


Lys 


Glu 


Val 


Lys 


Asn 


Cys 


Ala 


Gly 


Val 


Leu 


157 








340 










345 










350 






159 


Arg 


Pro 


Phe 


Leu 


Gin 


His 


He 


Ala 


Val 


Ala 


Thr 


Leu 


Arg 


Cys 


Leu 


Thr 


160 






355 










■360 










365 








162 


Ala 


Asp 


Thr 


Val 


Glu 


Lys 


Ala 


Lys 


Ser 


Gly 


His 


Pro 


Gly 


Met 


Pro 


He 


163 




370 










375 










380 










165 


Gly Met 


Ser 


Pro 


He 


Ala 


Tyr 


Val 


Leu 


Trp 


Lys 


Phe 


Phe 


Phe 


Lys 


Ser 


166 


385 










390 










395 










400 


168 


Ser 


Lys 


Asp 


Asp 


Val 


Asn 


Trp 


Leu 


Asn 


Arg 


Asp 


Arg 


Phe 


Val 


Leu 


Ser 


169 










405 










410 










415 




171 


Asn 


Gly 


His 


Gly 


Cys 


Thr 


Leu 


Leu 


Tyr 


Ala 


Met 


Leu 


His 


Leu 


Thr 


Asp 


172 








420 










425 










430 






174 


Cys 


Asn 


Leu 


Ser 


Leu 


Asp 


Asp 


Leu 


Lys 


Asn 


Phe 


Arg 


Ser 


Leu 


His 


Ser 


175 






435 










440 










445 








177 


Lys 


Thr 


Pro Gly 


His 


Pro 


Glu 


Tyr 


Gly 


His 


Thr 


Glu 


Gly 


Val 


Asp 


Ala 


178 




450 










455 










460 










180 


Thr 


Thr 


Gly 


Pro 


Leu 


Gly 


Gin 


Gly 


Val 


Cys 


Asn 


Ala 


He 


Gly 


Met 


Ala 


181 


465 










470 










475 










480 


183 


Leu 


Ser 


Glu 


Ala 


His 


Leu 


Ala 


Ala 


Arg 


Phe 


Asn 


Lys 


Asp 


Gly 


Gin 


Asn 


184 










485 










490 










495 




186 


He 


Phe 


Asp 


His 


His 


Thr 


Tyr 


Val 


Phe 


Leu 


Gly 


Asp 


Gly 


Cys 


Leu 


Met 


187 








500 










505 










510 
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189 Glu Arg Val Ala Met Glu Gly Leu Ser Phe Ala Gly His Gin Lys Leu 

190 515 520 525 

192 Asn Lys Leu lie Val Phe Tyr Asp Asp Asn Ser lie Thr lie Asp Gly 

193 530 535 540 

195 Lys Thr Glu Leu Thr Phe Thr Gin Asn Thr Pro Glu Val Met Arg Gly 

196 545 550 555 560 

198 Phe Gly Trp His Val lie Val Val Asp Lys Ala Asp Asn Asp Leu Val 

199 565 570 575 

201 Gly lie Lys Glu Ala lie Leu Glu Ala His Thr Val Thr Asp Lys Pro 

202 580 585 590 

204 lie Met lie Val Cys Lys Thr Thr lie Gly Tyr Ser Ser Lys Val Gin 

205 595 600 605 

207 Gly Thr Ala Lys Val His Gly Ser Pro Leu Gly Ala Asp Gly Leu Lys 

208 610 615 620 

210 Asn Leu Lys Glu Thr Cys Gly Phe Thr Gly Asn Asp Phe Phe His Val 

211 625 630 635 -640 

213 Pro Glu lie Val Arg Lys Asp Phe Ala Thr Val lie Asn Arg Asn Ser 

214 645 650 655 

216 Glu Lys Leu Ser Gin Trp Lys Gin Val Lys Ser Ala Tyr Asp Thr Thr 

217 660 665 670 

219 His Ala Thr Glu Ser Gin Leu Leu Gin Arg Met lie Asn His Glu Leu 

220 675 680 685 

222 Glu Gly Asp Val Met Glu Lys Leu Pro Lys Tyr Leu Glu Gin Lys Lys 

223 690 695 700 

225 lie Ala Thr Arg Ser Thr Ser Gin Gin Val Leu Asn Ala lie Tyr Pro 

226 705 710 715 720 

228 Leu lie Pro Ser Leu Val Gly Gly Ser Ala Asp Leu Thr Pro Ser Asn 

229 725 730 735 

231 Leu Thr Asp Val Thr Gly Cys Gin Asp Phe Gin Pro Asn Asn Arg Val 

232 740 745 750 

234 Gly Arg Tyr lie Arg Phe Gly Val Arg Glu His Ala Met Val Ala lie 

235 755 760 765 

237 Ala Asn Gly lie Leu Tyr His Gly Val Leu Arg Thr Tyr Val Gly Thr 

238 770 775 780 

240 Phe Leu Asn Phe Ala Ser Tyr Ala Leu Gly Ala lie Arg Leu Ser Ala 

241 785 790 795 800 

243 Leu Ser Gly Leu Pro Asn lie Tyr Val Phe Thr His Asp Ser lie Gly 

244 805 810 815 

246 Leu Gly Gin Asp Gly Pro Thr His Gin Pro Val Glu Val Leu Pro Met 

247 820 825 830 

249 Leu lie Ala lie Pro Asn His lie Val Phe Arg Pro Ala Asp Gly Arg 

250 835 840 845 

252 Glu Thr Ser Gly Ala Tyr Leu Trp Ala Val Gin Ser Lys Lys Thr Pro 

253 850 855 860 

255 Ser Ser Met lie Leu Ser Arg Gin Asp Leu Pro Gin Leu Thr Gly Thr 

256 865 870 875 880 

258 Asp lie Ser Lys Val Ala Leu Gly Ala Tyr Val lie Gin Gly Asp Ala 

259 885 890 895 
261 Thr Pro Asp Val Val Leu Val Gly Thr Gly Ser Glu Val Ser Leu Met 
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262 








900 










905 










910 






264 


Val 


Glu 


Ala 


Ala 


Glu 


Lys 


Leu 


Lys 


Ala 


Asn 


Leu 


Lys 


Val 


Asn 


Val 


Val 


265 






915 










920 










925 








267 


Ser 


Met 


Pro 


Ser 


Trp 


Glu 


Leu 


Phe 


Val 


Arg 


Gin 


Ser 


Glu 


Glu 


Tyr 


Arg 


268 




930 










935 










940 










270 


Lys 


Thr 


Val 


Phe 


Pro 


Asp 


Gly 


He 


Pro 


Val 


Val 


Ser 


Ala 


Glu 


Ala 


Ser 


271 


945 










950 










955 










960 


273 


Ser 


Thr 


Phe 


Gly 


Trp 


Thr 


Ser 


Phe 


Ala 


His 


Tyr 


Ala 


Val 


Gly 


Met 


Thr 


274 










965 










970 










975 




276 


Thr 


Phe 


Gly 


Ala 


Ser 


Ala 


Ala 


Ala 


Glu 


Glu 


Val 


Tyr 


Lys 


Leu 


Leu 


Lys 


277 








980 










985 










990 






279 


He 


Thr 


Ser 


Asp 


Asn 


Val 


Ala 


Glu 


Lys 


Ala 


Thr .Lys 


Leu 


Val 


Thr 


Lys 


280 






995 








1000 








1005 








282 


Tyr 


Gly 


Lys 


Gin 


Ala 


Pro 


Arg 


Leu 


Ser 


Leu 


Ser 


Leu 


Val 


Gly 


Glu 


Glu 


283 


1010 








1015 








1020 










285 


Leu 
































286 


1025 






























289 


<210> SEQ ID NO 


3 
























290 


<211> LENGTH: 1068 
























291 


<212> TYPE: 


DNA 


























292 


<213> ORGANISM: 


Naegleria gruberi 
















294 


<2 20> FEATURE: 


























295 


<2 21> NAME/KEY: 


CDS 
























296 


<222> LOCATION: 


(1) 


. (1068) 




















298 


<400> SEQUENCE: 


3 
























299 


atg 


tec 


act 


caa 


cca 


aag 


aca 


etc 


act 


gtt 


ggt 


etc 


ttc 


cca 


tat 


ctt 


300 


Met 


Ser 


Thr 


Gin 


Pro 


Lys 


Thr 


Leu 


Thr 


Val 


Gly 


Leu 


Phe 


Pro 


Tyr 


Leu 


301 


1 








5 










10 










15 




303 


cct 


tct 


tgg 


aat 


gaa 


aat 


ggc 


aac 


gaa 


gtt 


aaa 


ttg 


ate 


aat 


ttg 


ate 


304 


Pro 


Ser 


Trp 


Asn 


Glu 


Asn 


Gly 


Asn 


Glu 


Val 


Lys 


Leu 


He 


Asn 


Leu 


He 


305 








20 










25 










30 






307 


aag 


gat 


gtt 


ttg 


cca 


act 


cag 


gtt 


tec 


gga 


tat 


aat 


ate 


gaa 


tat 


ace 


308 


Lys 


Asp 


Val 


Leu 


Pro 


Thr 


Gin 


Val 


Ser 


Gly 


Tyr 


Asn 


He 


Glu 


Tyr 


Thr 


309 






35 










40 










45 








311 


gaa 


ttt 


gat 


tgt 


tac 


agt 


gat 


get 


agt 


ctt 


caa 


agt 


ctt 


cca 


gat 


gtt 


312 


Glu 


Phe 


Asp 


Cys 


Tyr 


Ser 


Asp 


Ala 


Ser 


Leu 


Gin 


Ser 


Leu 


Pro 


Asp 


Val 


313 




50 










55 










60 










315 


ttc 


tea 


act 


gat 


age 


att 


ttc 


ctt 


cca 


tat 


ctt 


gtt 


tct 


ttg 


ggt 


ggt 


316 


Phe 


Ser 


Thr 


Asp 


Ser 


He 


Phe 


Leu 


Pro 


Tyr 


Leu 


Val 


Ser 


Leu 


Gly 


Gly 


317 


65 










70 










75 










80 


319 


gtc 


aag 


agt 


ttg 


gat 


gaa 


tea 


ttg 


gtt 


cgt 


ggt 


gtt 


act 


ggt 


gat 


ttg 


320 


Val 


Lys 


Ser 


Leu 


Asp 


Glu 


Ser 


Leu 


Val 


Arg 


Gly 


Val 


Thr 


Gly 


Asp 


Leu 


321 










85 










90 










95 




323 


cat 


agt 


ttt 


gtt 


tec 


tea 


agt 


gee 


tct 


gtc 


aat 


ggt 


tec 


gtt 


tat 


ggt 


324 


His 


Ser 


Phe 


Val 


Ser 


Ser 


Ser 


Ala 


Ser 


Val 


Asn 


Gly 


Ser 


Val 


Tyr 


Gly 


325 








100 










105 










110 






327 


ttc 


cca 


caa 


tac 


ttg 


tgc 


tea 


aac 


ttt 


tta 


ttg 


tec 


tea 


cca 


aat 


ggt 


328 


Phe 


Pro 


Gin 


Tyr 


Leu 


Cys 


Ser 


Asn 


Phe 


Leu 


Leu 


Ser 


Ser 


Pro 


Asn 


Gly 


329 






115 










120 










125 









48 



96 



144 



192 



240 



288 



336 



384 
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